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(54) LIGHTING SYSTEM AND GRANULAR MATTER DETECTOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide lighting system 
and a granular matter detector increasing contrast 
between scattered light from a spacer and reflected light 
from a wiring pattern for facilitating separation based on 
binarization between the spacer and a background. 
SOLUTION: The lighting system is provided with a light 
guide 1 as a light supplying means and a mirror 2 held so 
as to reflect light from the light guide 1. For detecting a 
spacer 7 as a granular matter, this lighting system 
radiates light beams 5 toward a desired detection 
position in at least two directions which are not 

orthogonal to any linear part of a wiring pattern in the ' f * 

view from the upper side and make an angle of 3° or 
less with the upper face of a glass substrate 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] the line of the shape of a matrix prepared in the top face by intersecting 
perpendicularly — in order to detect the granule which exists in the detection location of the 
request on the top face of a substrate which has a pattern — the detection location of said 
request — receiving — from the upper part — seeing — said line — the lighting system which 
is a 2-way at least and irradiates light also to which straight-line part of a pattern by the 
direction of radiation from which the substrate top face and the include angle make which are 
not an abbreviation perpendicular become 3 degrees or less. 

[Claim 2] The lighting system [ equipped with the optical supply means and the mirror held so 
that the light from said optical supply means might be reflected in said direction of radiation ] 
according to claim 1. 

[Claim 3] The lighting system according to claim 2 with which said optical supply means and said 
mirror are held, and it has the holder which has an inferior surface of tongue, and the crevice is 
established in said inferior surface of tongue so that the light which advances to said direction of 
radiation may not be barred. 

[Claim 4] The lighting system according to claim 2 or 3 which condenses the light which came 
out of said optical supply means, and is equipped with the lens led to said mirror. 
[Claim 5] Granule detection equipment equipped with the lighting means which contains the 
lighting system of a publication in claims 1-4, a photodetection means to detect the reflected 
light from the measurement part of said request irradiated with said lighting means, and the 
extract means which carries out the separation extract of the information resulting from said 
granule from the result detected with said photodetection means. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting system used for the granule 
detection equipment and this which conduct counting of the spacer used for forming the gap 
between glass substrates, such as a liquid crystal panel equipped with a thin film transistor 
(TFT:Thin Film Transistor) as a switching element for driving liquid crystal, an agglutination test, 
and dust particle inspection that detects the foreign matter on a glass substrate. 
[0002] 

[Description of the Prior Art] (Production process of a liquid crystal panel) A liquid crystal panel 
is equipped with the electrode for driving liquid crystal, and is equipped with the liquid crystal 
layer formed between the glass substrates and the glass substrates of a pair of the pair arranged 
in parallel at fixed spacing. This liquid crystal panel is manufactured by the approach as shown 
below. 

[0003] The sealing compound of a heat-curing mold is applied to one glass substrate among the 
glass substrates of a pair, and the spacer for making substrate spacing the glass substrate of 
another side at homogeneity is sprinkled. As for a spacer here, the uniform plastics bead of a 
spherical diameter is usually used. Then, alignment of the glass substrate of this pair is 
performed and eye tacking is performed. 

[0004] This glass substrate is pressed and it is made for substrate spacing to become the same 
as the diameter of a spacer. A sealing compound is stiffened by heating and lamination is 
performed. The stuck substrate is cut in the magnitude of a desired liquid crystal panel. Liquid 
crystal is poured in into a vacuum chamber in the gap between glass substrates. UV irradiation 
of the encapsulant of an ultraviolet curing mold is applied and carried out to an inlet after liquid 
crystal impregnation termination, and the closure of impregnation RO is performed. 
[0005] By the above approach, the liquid crystal panel filled up with the gap between the glass 
substrates of a pair with liquid crystal can be manufactured. 

[0006] (Spacer) The number and distributing the spacer arranged in the production process of an 
above-mentioned liquid crystal panel in order to form the gap between the glass substrates of a 
liquid crystal panel in homogeneity become important. [ which are sprinkled ] If there are too few 
spacers, the gap between glass substrates will become narrow, and a predetermined gap cannot 
be formed, but display grace will deteriorate. Moreover, if there are too many spacers, the so- 
called optical omission in the spacer circumference will increase. When the liquid crystal of the 
spacer circumference causes orientation turbulence, saying "keep shining", or a spacer is 
transparent and the spacer itself penetrates light, and it is going to indicate by black by 
intercepting light, the phenomenon in which light penetrates only the part and it does not 
become a black display correctly is said. Generating of such an optical omission brings about the 
fall of contrast, and display grace deteriorates. 

[0007] For this reason, it is necessary to measure the number of a spacer, and distribution, after 
sprinkling a spacer, and to supervise the spraying condition of a spacer. The following 
approaches are used as an approach of performing counting of a spacer. With the reflected 
illumination using the ring light 41 as shown in drawi ng 6 , the illumination light is applied to a 



spacer and the scattered light is generated from a spacer. The scattered light from a spacer is 
incorporated using a CCD camera. A spacer and a background are separated by performing 
binary-ization to the captured image, and counting of a spacer is performed. 
[0008] When the glass substrate with which the spacer is sprinkled is a glass substrate in which 
TFT was formed, circuit patterns, such as a gate line and a source line, are formed of metal 
membranes which have a high reflection factor, such as Ta and aluminum. When the irregularity 
of a circuit pattern is large, with the lighting in a ring light the edge of a circuit pattern also 
generates the reflected light. For this reason, separation by binary-izing with the circuit pattern 
and spacer which were formed in the glass substrate becomes difficult 
[0009] On the other hand, in JP,8-148025,A, in order to reduce the reflected light from the 
circuit pattern formed in the glass substrate, in the structure shown in drawing 6 , the technique 
of shading the part which it intersects perpendicularly to the circuit pattern of a gate line and a 
source line among the lighting parts of a ring light and is irradiated is proposed. Thereby, the 
reflected light from a circuit pattern can be reduced and separation by binary-izing with a spacer 
and a background becomes easy. 
[0010] 

[Problem(s) to be Solved by the Invention] With the technique proposed in this official report, in 
case counting of a spacer is performed, counting in the measurement part of arbitration is 
performed, moving the substrate which is the measuring object For the implementation, in the 
lighting system proposed in this official report, only the path clearance of extent which does not 
contact a glass substrate 6 even if it moves a glass substrate 6 floats, and the ring light 41 is 
installed. 

[001 1] At this time, the optical fiber floodlighting opening 42 of the ring light 41 shown in drawing 
6 is arranged rather than the base of the ring light 41 in the location on some. When a plate 43 is 
made not much thin, it becomes impossible to maintain the reinforcement of the ring light 41, 
although it is desirable to make it as thin as possible as for a plate 43 in order to bring light close 
from the optical fiber floodlighting opening 42 as horizontally as possible when the part below the 
optical fiber floodlighting opening 42 is calling it a plate 43. However, if a plate 43 is thickened, 
incidence of the light will be carried out from the slanting upper part from the optical fiber 
floodlighting opening 42 to a measurement part <BR> [0012] Therefore, when the irregularity of 
the circuit pattern in a measurement part is large, the exposure light from the non-shading part 
of a ring light makes the reflected light of the sense which faces to an upper CCD camera 
generated so much in the part irradiated by the abbreviation perpendicular to a circuit pattern 
part 

[0013] Or although it is also possible to bring the incidence of the light to a measurement part 
close horizontally by enlarging the diameter of the ring light 41 even if a plate 43 is somewhat 
thick, the distance from the optical fiber floodlighting opening 42 to a measurement part will 
become long in that case, and an illuminance will fall. 

[0014] Although the reflected light in the circuit pattern of a gate line and a source line is 
reduced, since the exposure light from the part which a ring light does not shade may generate 
the reflected light after all in the part irradiated at right angles to a circuit pattern according to 
this lighting system, there was a trouble that separation by binary-izing with a spacer and a 
background became difficult 

[0015] This invention aims at offering the lighting system and granule detection equipment which 
make easy separation by binary-izing with a spacer and a background by being made in order to 
solve an above-mentioned technical problem, reducing the reflected light from the circuit pattern 
formed in the glass substrate of a liquid crystal panel, and enlarging contrast of the scattered 
light from a spacer, and the reflected light from a circuit pattern. 
[0016] 

[Means for Solving the Problem] In the lighting system based on [ in order to attain the above- 
mentioned purpose ] this invention the line of the shape of a matrix prepared in the top face by 
intersecting perpendicularly, in order to detect the granule which exists in the detection location 
of the request on the top face of a substrate which has a pattern the detection location of the 
above-mentioned request — receiving — from the upper part — seeing — the above — a line - 



- also to which straight-line part of a pattern, it is a 2-way at least and light is irradiated by the 
direction of radiation from which the substrate top face and the include angle to make which are 
not an abbreviation perpendicular become 3 degrees or less, adopting this configuration — a line 

— since the include angle which it sees from the upper part, and light does not irradiate an 
abbreviation perpendicular to the straight-line part of each component of a pattern, and is made 
with a substrate top face is 3 degrees or less from which the good result was obtained also by 
experiment, the reflected light which goes upwards from the edge of each of these components 
etc. can be reduced. 

[001 7] In the above-mentioned invention, it has preferably an optical supply means and the 
mirror held so that the light from the above-mentioned optical supply means might be reflected 
in the above-mentioned direction of radiation. It becomes possible to irradiate light with 
illuminance sufficient by the direction of radiation from which the include angle which a substrate 
can be made to reflect in the location which approached extremely, consequently is made with a 
substrate top face becomes 3 degrees or less since it is possible to make it reflect by adopting 
this configuration in the lower limit of a mirror certainly and easily. 

[0018] In the above-mentioned invention, preferably, the above-mentioned optical supply means 
and the above-mentioned mirror are held, and it has the holder which has an inferior surface of 
tongue, and the crevice is established in the above-mentioned inferior surface of tongue so that 
-the light which advances to the above-mentioned direction of radiation may not be barred. 
[0019] By adopting the above-mentioned configuration, the physical relationship of an optical 
supply means and a mirror is more certainly fixed by existence of a holder, and the handling of a 
lighting system becomes easy by it. Moreover, without being barred on the inferior surface of 
tongue of a holder, if it is fixed within the limits even if the light reflected from the mirror 
diffuses or a travelling direction shifts, since a crevice is located on the inferior surface of 
tongue of a holder, it can arrive at a measurement part and can irradiate with sufficient 
illuminance. Furthermore, the role which intercepts the light which goes by the direction of 
radiation to which the include angle to make becomes larger than a desired include angle with a 
substrate top face can also be given to a measurement part by not making the depth of a 
crevice deep more than fixed. 

[0020] In the above-mentioned invention, preferably, the light which came out of the above- 
mentioned optical supply means is condensed, and it has the lens led to the above-mentioned 
mirror. By adopting this configuration, the light supplied from the optical supply means can be 
efficiently reflected by the mirror. Moreover, since the condensed light reflects and it goes to a 
measurement part, the illuminance of a measurement part can be raised. 
[0021] In the granule detection equipment based on this invention, it has the lighting means 
containing an above-mentioned lighting system, a photodetection means to detect the reflected 
light from the measurement part of the above-mentioned request irradiated with the above- 
mentioned lighting means, and the extract means that carries out the separation extract of the 
information resulting from the above-mentioned granule from the result detected with the 
above-mentioned photodetection means. 

[0022] the line among the light irradiated by adopting the above-mentioned configuration — 
since the light scattered about by the granule tends toward a photodetection means while the 
component which reflects by the pattern and tends toward a photodetection means decreases, 
contrast with the image of the figure and ground of a granule is large, and the image which 
detected with a photodetection means becomes easy [ separating what makes it binary and 
originates in a granule, and the thing resulting from a background ]. Furthermore, since this 
granule detection equipment is equipped with the extract means, it is easily highly precise and 
can perform counting of a granule, and distribution grasp. 
[0023] 

[Embodiment of the Invention] (Gestalt 1 of operation) 

(Configuration) The lighting system in the gestalt of this operation is shown in drawing 1 . This 
lighting system is equipped with the holder 3 holding the light guide 1 which is an optical supply 
means to irradiate the light from the light source (illustration abbreviation), the mirror 2 which 
reflects the exposure light from a light guide 1 to a glass substrate 6, and a light guide 1 and a 



mirror 2. When putting the glass substrate 6 which is the measuring object on a horizontal plane 
and measuring by installing this lighting system above a glass substrate 6, the light guide 1 is 
being fixed so that outgoing radiation of the light may be carried out towards a vertical lower 
part from the vertical upper part, and the mirror 2 is being fixed to the holder 3 so that the 
horizontal plane of that reflector and the include angle to make may become 46 degrees. As 
shown in drawing 2 , when a mirror 2 reflects the light irradiated from the light guide 1 of the 
vertical upper part, what was carried out in this way although the reflector of a mirror 2 made 46 
degrees the horizontal plane and the include angle to make here is the direction of radiation from 
which the include angle which the reflected light makes between horizontal planes becomes 2 
degrees, and is for making it go to a measurement part When a holder 3 is the structure where it 
does not have an inferior surface of tongue, there is no possibility that the inferior surface of 
tongue of a holder 3 may bar advance of light, but in order to maintain reinforcement, as for a 
holder 3, it is desirable to be able to consider the case where it is the structure of having an 
inferior surface of tongue, and to establish the crevice in the inferior surface of tongue in that 
case, so that the light which advances toward a measurement part may not be barred. In the 
structure of drawing 1 , the slot 4 is formed as such a crevice. In addition, the role which 
intercepts the light which goes by the direction of radiation to which the include angle to make 
becomes larger than a desired include angle with a substrate top face can also be given to a 
measurement part by not making the depth of a slot 4 deep more than fixed. - - v - 
[0024] The place which looked at the condition that this lighting system performed measurement 
about a glass substrate 6 to drawing 3 , from the upper part is shown, the line of the shape of a 
matrix established by the top face and a glass substrate 6 crossing at right angles — it has as a 
pattern the circuit pattern with which the gate line 1 1 and the source line 1 2 intersect 
perpendicularly, and has the TFT component 13 in the corner of each partition divided in the 
shape of [ the ] a matrix. It explains hereafter by making the center of the transparent electrode 
14 in each partition into a measurement part. 

[0025] if it observes about the direction of radiation of the light to a measurement part with 
reference to drawing 3 — light — a line — the light guide 1, the mirror 2, and the slot 4 are 
arranged so that it may irradiate as a light 5 from four directions where the direction rotated 
about 45 degrees from the direction of a pattern intersects perpendicularly. 
[0026] (An operation and effectiveness) It reflects by the mirror 2, and the light irradiated from 
the light guide 1 passes through a slot 4, and goes to a measurement part as a light 5. From four 
directions where a **** intersects perpendicularly, light 5 is the direction of radiation from which 
glass substrate 6 top face (horizontal plane) and the include angle to make become 2 degrees, 
and is irradiated. Light 5 is scattered about in a spacer 7. If a certain photodetection means is 
installed above this lighting system, the scattered light from a spacer 7 can be detected and it 
can use as information for inspection. 

[0027] The light detected when the reflected light resulting from the circuit pattern formed in 
the glass substrate 6 since the include angle with the top face of the glass substrate 6 of light 5 
to make was as small as 2 degrees can stop the component reflected up few on the other hand 
and the photodetection means has been arranged up can become dominant [ the scattered light 
resulting from a spacer 7 ]. 

[0028] Since it irradiates from the direction which looked at from the upper part and was rotated 
about 45 degrees also to which straight-line parts of the gate line 11 and the source line 12, the 
light 5 from four directions can reduce the component which light does not irradiate straight-line 
parts, such as the gate line 11, the source line 12, and the TFT component 13, at an abbreviation 
perpendicular, and goes up by the reflected light from edges, such as these circuit patterns, etc. 
[0029] (Gestalt 2 of operation) 

(Configuration) The lighting system in the gestalt of this operation is shown in drawing 4 . 
Although it is the same as what was explained with the gestalt 1 of operation (refer to drawing 1 
and drawing 3 ) fundamentally, the light which came out of the light guide 21 as an optical supply 
means is condensed, and it has a condenser lens 26 as a lens for leading to a mirror 22. The 
condenser lens 26 is held with the light guide 21 at the condensing lens holder 27. 
[0030] (An operation and effectiveness) The light supplied from the light guide 21 by forming a 



condenser lens 26 in this way can be efficiently reflected by the mirror 22. Moreover, since the 
condensed light reflects and it goes to a measurement part as a light 25, the illuminance of a 
measurement part can be raised. 

[0031] In addition, although it was made for the include angle which the reflector of a mirror 2 
makes 46 degrees a horizontal plane and the include angle to make, and the reflected light makes 
between horizontal planes to become 2 degrees with the gestalt of each above-mentioned 
implementation, these combination may be values other than these, although it increased so that 
separation of a spacer and a circuit pattern was difficult for the reflected light from the circuit 
pattern detected when the include angle which the reflected light makes between horizontal 
planes when experimented by changing some kinds of include angles is large 3 degrees and the 
photodetection means has been arranged up by binary[ of an image ]-izing, ** it makes it 
become 3 degrees or less, the reflected light from a circuit pattern could be ****ed remarkably 
few, and dissociating became easy — **. Therefore, as for the include angle which the reflected 
light makes between horizontal planes, it is desirable that it is 3 degrees or less. 
[0032] It is because the light which shines upon a circuit pattern although light shines upon a 
spacer when, as for a circuit pattern, the height from a substrate side puts light in a near include 
angle more than fixed horizontally compared with a spacer to appearing in the form which this [ a 
spacer's ] is large on a substrate side, and projects, since it is low, and scattered about becomes 
remarkably small. ■— — 

[0033] In addition, although there was a publication of the purport which irradiates "almost 
horizontally" also with the technique indicated by JP,8-148025A in the lighting system indicated 
by this official report, optical fiber floodlighting opening needed to be prepared near the 
substrate, and the include angle of the direction of radiation and a horizontal plane to make had 
become an actually bigger value than 3 degrees from constraint that the reinforcement of the 
ring light itself must also be maintained with the plate of the optical fiber floodlighting opening 
bottom. That is, "it is horizontally mostly" was only the direction of radiation near comparatively 
horizontally substantially chosen in the bigger include angle than 3 degrees. On the other hand, 
on the other hand, the lighting system in which an exposure in a direction 3 degrees or less is 
actually possible is offered for the case of this invention where it is 3 degrees or less by 
experiment being especially desirable a header and by canceling the above-mentioned constraint 

[0034] in addition — the gestalt of each above-mentioned implementation — from the upper 
part — seeing — light — a line, although it constituted so that it might irradiate from four 
directions where the direction rotated about 45 degrees from the direction of a pattern 
intersects perpendicularly that by which this angle of rotation is restricted to about 45 degrees - 
- it is not — a line — the line when seeing from a top also to which straight-line part of a 
pattern, when it was the direction which is not an abbreviation perpendicular — about the 
include angle to a pattern, you may be the exposure from other include angles. Moreover, it may 
be [ rather than it may be indispensable ] the exposure from a 2-way that it is the exposure 
from four directions which intersect perpendicularly at least, although it is desirable especially in 
order to raise the illuminance of a measurement part, to prepare the balance of the sense of 
dispersion in a spacer and to increase the scattered light from a spacer. 
[0035] (Gestalt 3 of operation) 

(Configuration) The granule detection equipment in the gestalt of this operation is shown in 
drawing 5 . This granule detection equipment is for detecting the granule which exists in the 
detection location of the request on the top face of a substrate, and is equipped with the lighting 
system 32 stated to the gestalten 1 or 2 of operation as a lighting means. Furthermore, this 
granule detection equipment is equipped with CCD camera 34 as a photodetection means to 
detect the reflected light from the desired measurement part irradiated with the lighting system 
32. Furthermore, it is equipped with an image processing system 35 from the result detected 
with CCD camera 34, using this granule detection equipment as the extract means which carries 
out the separation extract of the information resulting from a granule. 
[0036] The light guide 31 of a lighting system 32 has received supply of light from light 
equipment 33. Even if a light guide 31 is the case where there are more than one, it can provide 



branching connection by one set of light equipment 33. Although a halogen lamp can be used for 
light equipment 33, it is not restricted to this but should just emit the same light Only fixed path 
clearance floats from a glass substrate 6, and the lighting system 32 is held so that it may not 
contact even if it moves the glass substrate 6 with which the spacer 7 was sprinkled. 
[0037] (An operation and effectiveness) Detection of a spacer is performed by the procedure 
described below. A glass substrate 6 is moved so that the measurement part of a request of the 
glass substrate 6 with which the spacer 7 was sprinkled may come just under CCD camera 34. A 
lighting system 32 performs the exposure to a measurement part 

[0038] To a circuit pattern, the exposure light from a lighting system 32 is the direction of 
radiation to which glass substrate 6 top face (horizontal plane) and the include angle to make 
become 2 degrees from four directions which were stated with the gestalt 1 of operation, and 
which intersect perpendicularly, and is irradiated. Consequently, although the irradiated light is 
scattered about in a spacer 7 as the gestalt 1 of operation described, the component reflected 
toward CCD camera 34 upper by the reflected light from edges, such as a circuit pattern, etc. 
can be reduced. That is, as a light detected by CCD camera 34, the scattered light from a spacer 
7 becomes dominant Therefore, in case the image captured with CCD camera 34 is processed 
with an image processing system 35, contrast with the image of the figure and ground of a 
spacer 7 is large, and it becomes easy to separate what makes it binary and originates in a 
spacer 7, and the thing resulting-from a background. Consequently, the detection precision of a 
spacer can go up and counting of a spacer and distribution grasp can be performed now with 
high precision. 

[0039] In addition, although it came by the gestalt of each above-mentioned implementation 
considering the spacer as a candidate for detection, it is good also considering condensation of a 
spacer as a candidate for detection, and good also considering foreign matters, such as a 
contaminant on a glass substrate, and dust, as a candidate for detection. That is, it can also use 
for detection of granules other than a spacer. 

[0040] In addition, the gestalt of the above-mentioned implementation indicated this time is 
[ no ] instantiation at points, and restrictive. The range of this invention is not the above- 
mentioned explanation, is shown by the claim, and includes all modification in a claim, equal 
semantics, and within the limits. 
[0041] 

[Effect of the Invention] since light is irradiated by the direction of radiation from which a 
substrate top face and the include angle to make become 3 degrees or less by reflecting light by 
the mirror according to this invention — a line — the reflected light to the upper part [ pattern ] 
can be reduced. Therefore, as for the image detected with the photodetection means established 
up, contrast with the image of the figure and ground of a granule becomes large. Therefore, it 
becomes easy to separate what makes it binary and originates in a granule, and the thing 
resulting from a background. 
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TECHNICAL FIELD 



[Field of the Invention] This invention relates to the lighting system used for the granule 
detection equipment and this which conduct counting of the spacer used for forming the gap 
between glass substrates, such as a liquid crystal panel equipped with a thin film transistor 
(TFT:Thin Film Transistor) as a switching element for driving liquid crystal, an agglutination test, 
and dust particle inspection that detects the foreign matter on a glass substrate. 
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PRIOR ART 



[Description of the Prior Art] (Production process of a liquid crystal panel) A liquid crystal panel 
is equipped with the electrode for driving liquid crystal, and is equipped with the liquid crystal 
layer formed between the glass substrates and the glass substrates of a pair of the pair arranged 
in parallel at fixed spacing. This liquid crystal panel is manufactured by the approach as shown 
below. 

[0003] The sealing compound of a heat-curing mold is^applied to one glass substrate among the 
glass substrates of a pair, and the spacer for making substrate spacing the glass substrate of 
another side at homogeneity is sprinkled. As for a spacer here, the uniform plastics bead of a 
spherical diameter is usually used. Then, alignment of the glass substrate of this pair is 
performed and eye tacking is performed. 

[0004] This glass substrate is pressed and it is made for substrate spacing to become the same 
as the diameter of a spacer. A sealing compound is stiffened by heating and lamination is 
performed. The stuck substrate is cut in the magnitude of a desired liquid crystal panel. Liquid 
crystal is poured in into a vacuum chamber in the gap between glass substrates. UV irradiation 
of the encapsulant of an ultraviolet curing mold is applied and carried out to an inlet after liquid 
crystal impregnation termination, and the closure of impregnation RO is performed. 
[0005] By the above approach, the liquid crystal panel filled up with the gap between the glass 
substrates of a pair with liquid crystal can be manufactured. 

[0006] (Spacer) The number and distributing the spacer arranged in the production process of an 
above-mentioned liquid crystal panel in order to form the gap between the glass substrates of a 
liquid crystal panel in homogeneity become important. [ which are sprinkled ] If there are too few 
spacers, the gap between glass substrates will become narrow, and a predetermined gap cannot 
be formed, but display grace will deteriorate. Moreover, if there are too many spacers, the so- 
called optical omission in the spacer circumference will increase. When the liquid crystal of the 
spacer circumference causes orientation turbulence, saying ''keep shining", or a spacer is 
transparent and the spacer itself penetrates light, and it is going to indicate by black by 
intercepting light, the phenomenon in which light penetrates only the part and it does not 
become a black display correctly is said. Generating of such an optical omission brings about the 
fall of contrast, and display grace deteriorates. 

[0007] For this reason, it is necessary to measure the number of a spacer, and distribution, after 
sprinkling a spacer, and to supervise the spraying condition of a spacer. The following 
approaches are used as an approach of performing counting of a spacer. With the reflected 
illumination using the ring light 41 as shown in drawing 6 , the illumination light is applied to a 
spacer and the scattered light is generated from a spacer. The scattered light from a spacer is 
incorporated using a CCD camera. A spacer and a background are separated by performing 
binary-ization to the captured image, and counting of a spacer is performed. 
[0008] When the glass substrate with which the spacer is sprinkled is a glass substrate in which 
TFT was formed, circuit patterns, such as a gate line and a source line, are formed of metal 
membranes which have a high reflection factor, such as Ta and aluminum. When the irregularity 
of a circuit pattern is large, with the lighting in a ring light, the edge of a circuit pattern also 
generates the reflected light. For this reason, separation by binary-izing with the circuit pattern 



and spacer which were formed in the glass substrate becomes difficult. 
[0009] On the other hand, in JP.8-1 48025.A, in order to reduce the reflected light from the 
circuit pattern formed in the glass substrate, in the structure shown in drawing 6 , the technique 
of shading the part which it intersects perpendicularly to the circuit pattern of a gate line and a 
source line among the lighting parts of a ring light, and is irradiated is proposed. Thereby, the 
reflected light from a circuit pattern can be reduced and separation by binary-izing with a spacer 
and a background becomes easy. 
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EFFECT OF THE INVENTION 



(An operation and effectiveness) It reflects by the mirror 2, and the light irradiated from the light 
guide 1 passes through a slot 4, and goes to a measurement part as a light 5. From four 
directions where a **** intersects perpendicularly, light 5 is the direction of radiation from which 
glass substrate 6 top face (horizontal plane) and the include angle to make become 2 degrees, 
and is irradiated. Light 5 is scattered about in a spacer 7. If a certain photodetection means is 
installed above this lighting system, the scattered light from a spacer 7 can be detected and it 
can use as information for inspection. 

[0027] The light detected when the reflected light resulting from the circuit pattern formed in 
the glass substrate 6 since the include angle with the top face of the glass substrate 6 of light 5 
to make was as small as 2 degrees can stop the component reflected up few on the other hand 
and the photodetection means has been arranged up can become dominant [ the scattered light 
resulting from a spacer 7 ]. 

[0028] Since it irradiates from the direction which looked at from the upper part and was rotated 
about 45 degrees also to which straight-line parts of the gate line 11 and the source line 12, the 
light 5 from four directions can reduce the component which light does not irradiate straight-line 
parts, such as the gate line 11, the source line 12, and the TFT component 13, at an abbreviation 
perpendicular, and goes up by the reflected light from edges, such as these circuit patterns, etc. 
[0029] (Gestalt 2 of operation) 

(Configuration) The lighting system in the gestalt of this operation is shown in drawing 4 . 
Although it is the same as what was explained with the gestalt 1 of operation (refer to drawing 1 
and drawing 3 ) fundamentally, the light which came out of the light guide 21 as an optical supply 
means is condensed, and it has a condenser lens 26 as a lens for leading to a mirror 22. The 
condenser lens 26 is held with the light guide 21 at the condensing lens holder 27. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] With the technique proposed in this official report, in 
case counting of a spacer is performed, counting in the measurement part of arbitration is 
performed, moving the substrate which is the measuring object For the implementation, in the 
lighting system proposed in this official report, only the path clearance of extent which does not 
contact a glass substrate 6 even if it moves a glass substrate 6 floats, and the ring light 41 is 
installed. 

[001 1] At this time, the optical fiber floodlighting opening 42 of the ring light 41 shown in drawing 
6 is arranged rather than the base of the ring light 41 in the location on some. When a plate 43 is 
made not much thin, it becomes impossible to maintain the reinforcement of the ring light 41, 
although it is desirable to make it as thin as possible as for a plate 43 in order to bring light close 
from the optical fiber floodlighting opening 42 as horizontally as possible when the part below the 
optical fiber floodlighting opening 42 is calling it a plate 43. However, if a plate 43 is thickened, 
incidence of the light will be carried out from the slanting upper part from the optical fiber 
floodlighting opening 42 to a measurement part 

[001 2] Therefore, when the irregularity of the circuit pattern in a measurement part is large, the 
exposure light from the non-shading part of a ring light makes the reflected light of the sense 
which faces to an upper CCD camera generated so much in the part irradiated by the 
abbreviation perpendicular to a circuit pattern part 

[0013] Or although it is also possible to bring the incidence of the light to a measurement part 
close horizontally by enlarging the diameter of the ring light 41 even if a plate 43 is somewhat 
thick, the distance from the optical fiber floodlighting opening 42 to a measurement part will 
become long in that case, and an illuminance will fall. 

[0014] Although the reflected light in the circuit pattern of a gate line and a source line is 
reduced, since the exposure light from the part which a ring light does not shade may generate 
the reflected light after all in the part irradiated at right angles to a circuit pattern according to 
this lighting system, there was a trouble that separation by binary-izing with a spacer and a 
background became difficult 

[001 5] This invention aims at offering the lighting system and granule detection equipment which 
make easy separation by binary-izing with a spacer and a background by being made in order to 
solve an above-mentioned technical problem, reducing the reflected light from the circuit pattern 
formed in the glass substrate of a liquid crystal panel, and enlarging contrast of the scattered 
light from a spacer, and the reflected light from a circuit pattern. 
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MEANS 

[Means for Solving the Problem] In the lighting system based on [ in order to attain the above- 
mentioned purpose ] this invention the line of the shape of a matrix prepared in the top face by 
intersecting perpendicularly, in order to detect the granule which exists in the detection location 
of the request on the top face of a substrate which has a pattern the detection location of the 
above-mentioned request — receiving — from the upper part — seeing — the above — a line - 

- also to which straight-line part of a pattern, it is a 2~way at least and light is irradiated by the 
direction of radiation from which the substrate top face and the include angle to make which are 
not an abbreviation perpendicular become 3 degrees or less, adopting this configuration — a line 

— since the include angle which it sees from the upper part, and light does not irradiate an 
abbreviation perpendicular to the straight-line part of each component of a pattern, and is made 
with a substrate top face is 3 degrees or less from which the good result was obtained also by 
experiment, the reflected light which goes upwards from the edge of each of these components 
etc. can be reduced. 

[001 7] In the above-mentioned invention, it has preferably an optical supply means and the 
mirror held so that the light from the above-mentioned optical supply means might be reflected 
in the above-mentioned direction of radiation. It becomes possible to irradiate light with 
illuminance sufficient by the direction of radiation from which the include angle which a substrate 
can be made to reflect in the location which approached extremely, consequently is made with a 
substrate top face becomes 3 degrees or less since it is possible to make it reflect by adopting 
this configuration in the lower limit of a mirror certainly and easily. 

[0018] In the above-mentioned invention, preferably, the above-mentioned optical supply means 
and the above-mentioned mirror are held, and it has the holder which has an inferior surface of 
tongue, and the crevice is established in the above-mentioned inferior surface of tongue so that 
the light which advances to the above-mentioned direction of radiation may not be barred. 
[001 9] By adopting the above-mentioned configuration, the physical relationship of an optical 
supply means and a mirror is more certainly fixed by existence of a holder, and the handling of a 
lighting system becomes easy by it. Moreover, without being barred on the inferior surface of 
tongue of a holder, if it is fixed within the limits even if the light reflected from the mirror 
diffuses or a travelling direction shifts, since a crevice is located on the inferior surface of 
tongue of a holder, it can arrive at a measurement part and can irradiate with sufficient 
illuminance. Furthermore, the role which intercepts the light which goes by the direction of 
radiation to which the include angle to make becomes larger than a desired include angle with a 
substrate top face can also be given to a measurement part by not making the depth of a 
crevice deep more than fixed. 

[0020] In the above-mentioned invention, preferably, the light which came out of the above- 
mentioned optical supply means is condensed, and it has the lens led to the above-mentioned 
mirror. By adopting this configuration, the light supplied from the optical supply means can be 
efficiently reflected by the mirror. Moreover, since the condensed light reflects and it goes to a 
measurement part, the illuminance of a measurement part can be raised. 
[0021] In the granule detection equipment based on this invention, it has the lighting means 
containing an above-mentioned lighting system, a photodetection means to detect the reflected 



light from the measurement part of the above-mentioned request irradiated with the above- 
mentioned lighting means, and the extract means that carries out the separation extract of the 
information resulting from the above-mentioned granule from the result detected with the 
above-mentioned photodetection means. 

[0022] the line among the light irradiated by adopting the above-mentioned configuration — 
since the light scattered about by the granule tends toward a photodetection means while the 
component which reflects by the pattern and tends toward a photodetection means decreases, 
contrast with the image of the figure and ground of a granule is large, and the image which 
detected with a photodetection means becomes easy [ separating what makes it binary and 
originates in a granule, and the thing resulting from a background ]. Furthermore, since this 
granule detection equipment is equipped with the extract means, it is easily highly precise and 
can perform counting of a granule, and distribution grasp. 
[0023] 

[Embodiment of the Invention] (Gestalt 1 of operation) 

(Configuration) The lighting system in the gestalt of this operation is shown in drawing 1 . This 
lighting system is equipped with the holder 3 holding the light guide 1 which is an optical supply 
means to irradiate the light from the light source (illustration abbreviation), the mirror 2 which 
reflects the exposure light from a light guide 1 to a glass substrate 6, and a light guide 1 and a 
mirror 2. When putting the glass substrate 6 which is the measuring object on a horizontal plane 
and measuring by installing this lighting system above a glass substrate 6, the light guide 1 is 
being fixed so that outgoing radiation of the light may be carried out towards a vertical lower 
part from the vertical upper part, and the mirror 2 is being fixed to the holder 3 so that the 
horizontal plane of that reflector and the include angle to make may become 46 degrees. As 
shown in drawin g 2 , when a mirror 2 reflects the light irradiated from the light guide 1 of the 
vertical upper part, what was carried out in this way although the reflector of a mirror 2 made 46 
degrees the horizontal plane and the include angle to make here is the direction of radiation from 
which the include angle which the reflected light makes between horizontal planes becomes 2 
degrees, and is for making it go to a measurerhent part When a holder 3 is the structure where it 
does not have an inferior surface of tongue, there is no possibility that the inferior surface of 
tongue of a holder 3 may bar advance of light, but in order to maintain reinforcement, as for a 
holder 3, it is desirable to be able to consider the case where it is the structure of having an 
inferior surface of tongue, and to establish the crevice in the inferior surface of tongue in that 
case, so that the light which advances toward a measurement part may not be barred. In the 
structure of drawing 1 , the slot 4 is formed as such a crevice. In addition, the role which 
intercepts the light which goes by the direction of radiation to which the include angle to make 
becomes larger than a desired include angle with a substrate top face can also be given to a 
measurement part by not making the depth of a slot 4 deep more than fixed. 
[0024] The place which looked at the condition that this lighting system performed measurement 
about a glass substrate 6 to <A HREF='7Tokujitu/tjitemdrw.ipdl?N0000=239&N0500=1E.N/; 
<=;=?7;///&N0001=225&N0552=9&N0553=000005 /, TARGET= / 'tjitemdrw // » drawing 3, from the 
upper part is shown, the line of the shape of a matrix established by the top face and a glass 
substrate 6 crossing at right angles — it has as a pattern the circuit pattern with which the gate 
line 11 and the source line 12 intersect perpendicularly, and has the TFT component 13 in the 
corner of each partition divided in the shape of [ the ] a matrix. It explains hereafter by making 
the center of the transparent electrode 14 in each partition into a measurement part. 
[0025] if it observes about the direction of radiation of the light to a measurement part with 
reference to drawing 3 — light — a line — the light guide 1, the mirror 2, and the slot 4 are 
arranged so that it may irradiate as a light 5 from four directions where the direction rotated 
about 45 degrees from the direction of a pattern intersects perpendicularly. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the lighting system in the gestalt 1 of operation based on 
this invention. 

[Drawing 2] It is an explanatory view about the optical path in the gestalt 1 of operation based 
on this invention. 

[Drawing 3] It is the top view of the lighting system in the gestalt 1 of operation based on this 
invention. 

[Drawing 4] It is the sectional view of the lighting system in the gestalt 2 of operation based on 
this invention. 

[Drawing 5] It is the side elevation of the granule detection equipment in the gestalt 3 of 
operation based on this invention. 

[Drawing 6] It is the perspective view of a lighting system based on the conventional technique. 
[Description of Notations] 

1 t 21, 31 2 A light guide, 22 3 A mirror, 23 Holder, 4 24 5 A slot, 25 Light, 6 A glass substrate, 7 
Spacer, 11 A gate line, 12 A source line, 13 TFT component, 14 A transparent electrode, 26 A 
condenser lens, 27 A condensing lens holder, 32 A lighting system, 33 Light equipment, 34 A 
CCD camera, 35 An image processing system, 41 A ring light, 42 Optical fiber floodlighting 
opening, 43 Plate. 
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DRAWINGS 




[Drawing 3] 




[Drawing 4] 
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SrBwset-c, 5-f h*/-/ F2 i snfc#* 

*a*ifc**«i#t/c. 362 5 i bxwmmnc^^ 
20 ^^©jsg^wsci^-ctrs. 

[ 0 0 3 1 ] fete. JdB£3BlMfflg*Ct*. 5 5-2© 
KHffl*J*3pBiiJEcrft®tt4 6- £t % 

ffii©ra"cfe-rftg*J2- tfesidccL^ 
aj*©«iBBbfcitK«ifflsn*iBji-»<f->*>i5© 

, Slt36«, B«©2«fcfcJ:or^-!>-tE»/<jr- 

30 5Jc^{crh«, IB^^->*>i5©S«3fe{*«U<fl> 

|*3fc#*¥ffi&©|i8-Cfe-rft£tt. 3* «T"C*SC4 

[ 0 0 3 2 ] Ctlit. X-s-ira. ««Kffl©±(C*t < 
£ffi?SJB-CiKoTt>S©fc:*tU BBttUt*->iaaHR 
B*»6©ilfS*lX'<--!Kcft^'C<g(,»fc«>» 2K^(C— 3£ 

SfcoTftair**©©. E«i^ar->Kafc*3fo6iif 

t</jNS<«cSCitc < l:S. 
40 [0 03 3] #H^8-148 0 2 5^ffi{C|i 

*s*Htea«rfc. r»ttMt«Aicj nmtzuo® 
^^□©Tikovp-Kcjco-cy^y^-r haft 

50 r, SHWCfcoT. 3* etTC*S«^*J. 
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tO 0 3 4 ] ftfc. ±IB&SS*li©ia&T?tt> kWfihfL 
X. 36tt. ^<f->0*lSl*>i&^4 5' ii^s-e/c 

SftSKHl/TW, te©agj&»6©JSSfCi&o-CfcJ; 
l>. *fc. il&*S4:#fifr&©JiSt'C*SC£«. * 

sfa^©Rta*±if« sksi©is!&©/< 
*^-^6©»s^*it'rfc«>{ctt# 

JMrc*?TfrJ:l»r 
[0 03 5] (fttt©J£8S3) 

c©t4tt«^fflsui«. mummmmm 

mm s 2 -cjin btcmmommm h<omft* 
mtzx&mmt vx % ccDa^a^m^. 

5. §6fc, C©fMffl*fcffiggtt. CCD*>*3 4 

riftBibtois»*»6. mmcfmrtm&Hmai 

tZm*mtbX> Bfe«aa8S3 5efl*S. 
[0 03 6]JH"Jli3£g3 2©5-f f-tf-f K3 1tt. 3fci® 
£g3 3)fe63fe©fft*&*gtt-a>*. 5-f W F3 1 

^£8ii3|g3 3T?$>Kc$t£**"Ct*. »SS3 

cn«m*vr. ^©3fe*»Tst>©-c*n«<fc 

MU3Sg3 2tt. *^-^7©fft!teftfc#5Xg 
«6 #8S&3tfT WKMLfcl* <fc 9 «:-£©*•/ 7* > 

x£»#52g«6fr&#*ttr«B#stn:t,>s. 

[0037] (m • X^-*©fcttitt. JUTK 

jfi^s^ffitrff a*— 0-7jWR*3ftfc#5 

*S«6©BfS©|!j}£f8iJT#CC 3 4©XT(C 

[0038] MW^3 2*>6©Ji&3fe«. KK/<*- 
>(t*H,-C. ISiS©#mt^fc<fc5fciI&-rS4:iSf 

a«>6. #7xgfit6±ffl tu-rnmifiz- 
mmivm^tc^K. mswcmt* a**-* 7 

KSfcoTBsa.^-Sfc©©. B3ia^f->ft4©x»y 
84>&©Kttifer±£©CC D *y 5 3 4 K|q|*>oT 
KMr««*M*ti**-«E *fcfe*>. CC 
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D#y7 3 4fc&ffl§*lS3£4LrW. ^-1f7*>6 
©t$CSL}fc*i$ii2M4&*. bfctfor. CCD*y53 

4 rio^f® m^ia^ass 3 5 xmmtmtc 

tt v X^-!>-7©eii©g©fS4©3>h5Xh*^ 

^msm*muacntt 5cttfx<$zj:>> tea*. 

[ 0 0 3 9 ] ft*. JJB&Jtlfc0»tt'Ct*> a**-?* 

•C*>«fc< v #5*S«Lh©C#*fcC9&£©J|#fc:|* 
BWft£t/C fc£t>. f ;v«~*£PkDtttKft 

[ 0 0 4 0 ] 4@^b/t±iaii«s©0ffi«4--< 
r©^t?09^r&r>x*is«&«>©r«JEc(,». *»w© 

^It»*©«5B8ii^©Sift*JJ:^|5Bart'C© 
^r©^M«:^t? fc©t?*S. 
[0041] 

20 [IMKMIDR] *&mu: Jcfitf* 5 7-T?K8tr* 
CiKJcoT. IStliLtiB£&■raa*^3• «T£fcSJ: 
5«cm«*|firc, 3fc*Jittt-Sfc«>. 
JtfM>E^*ttM*-&e&*i'Cft«. *©fc&. ± 

m*©fc£©:i>f-5x i/fca^r. 

2<l<kl/Ttettft«:i8H-rsfe©4©«(CieH-rs«>© 
. I0iS©jffi#&SiW] 

• [01] ^mKm-y<m<ommncmzmm 

30 S©KBa0r*a. 

m 2 ] *I6W«CS^< lUfi©^® l (cfett 

IH3] *8i»K:S-3< Hte©^8S 1 fcfcttSJTO^ 

[04] *^K«rJ<^J|©^fiS2(cfctt4M^ 
B©KfflH"C*&. 

[05] ^MKS^<^fi©^fi§3CCte^i^tt 
«»H«ai©ffllif»c**. 

[06] fi»^tC«^<MW^g©MtS0-C«,S. 
40 [<^©8ftW] 

1. 21. 31 2. 22 55-. 

3. 23 4. 24 5. 2 5 36, 8 

7 11 12 

V-X5^>. 13 TFT^. 14 jgWm 
2 6 SI36P>X. 2 7 mMX**^ 32 M 
mm. 3 3 34 3 5 

HfiUtlHl^lg. 41 9>*94V % 4 2 3167 r-f^ 
«b!£P. 4 3 7U-h. 



